where the exponent D plays the role of a fractal or Hausdorff dimension [1] . Three different such behaviours (universality classes) are known at present.
(i) Random walk behaviour : when no crossing restrictions are imposed, that is when interactions between monomers are limited to monomers that are nearly adjacent on the chain, it has been shown [2] that the exponent D -1 is equal to 1/2, independent of the spatial dimension d (*) Present [4] that D -1 is equal to v(n), the correlation length critical exponent of the 0(n) model in the limit n -+ 0, Renormalization group (RG) calculations of the 0(n) field theory model [5] give an estimate of D -1 = 0.59 in d = 3 dimensions. In d = 2 a Coulomb gas description of a O(n) lattice model based on RG and universality assumptions leads [6] [7, 8] . The random walk behaviour is also obtained for polymers in a poor solvent at the theta point [9] , in 3 and more spatial dimensions.
Chemical equilibrium between monomers and polymers can also be described in terms of the 0(n) model. Recently we have shown that the equilibrium between monomers and linear chains is described [10] by the n -~ 0 limit of the n-vector model. Under certain circumstances linear chains can close to form rings. For equilibrium polymerization of chains and rings it has been shown recently [11] [12] [13] [14] that the critical nature of the transition is the same as for the 0(n) model, where n is the statistical preweighting factor associated with a ring. In the case of liquid sulfur to which the theory of equilibrium polymerization is well suited, n is known to be equal to unity [11, 13, 14] ; no ring at all [10] corresponds to n = 0; and directed rings [12] , in some circumstances, correspond to n = 2. It might be tempting to conjecture that in analogy to the case of chains alone the exponent D -1 for a chain in the middle of rings is equal to the critical exponent v(n) of the 0(n) model. However, we have also shown [15] that a second exponent, the crossover exponent for quadratic anisotropy 0(n) of the 0(n) vector This suggests that D -1 may be related both to v(n) and ~(n). We argue in this Letter that the behaviour of chains in the midst of rings of all sizes is given by so that D is a function of both d and n.
We give a simple heuristic argument which can be easily presented. This result (Eq. (5)) can also be obtained more rigorously within the framework of scaling theory from the monomer-monomer correlation function [16] . The mean density of monomers in chains Øc can be obtained by considering one chain for ~ ~ (since, on this length scale, the probability of encountering more than one chain is small). Let us suppose that on that length scale the distance R between two monomers separated by N monomers is :
On this same distance scale ~ the chain contains N * ~ ~D monomers and the density of monomers is given by :
Combining equations (8) and (6) and using the hyperscaling law (4) and the known behaviour of 0,, (Eq. (3)) leads to the result (Eq. (5)) relating D to the critical exponents v(n) and (P(n).
It can be shown that both equations (5) and (3) are valid for any dimension [16] [5] . For 0, l/J(2) and cfJ(3) are taken from high temperature series expansions [17] and ~(1) is estimated from s expansions [17] , and comparison with ~(2) and ~(3). For n = 0, ~(0) = 1 and equation (2) is recovered. For n --+ oo, the 0(n) model behaves like the spherical model [18, 19] varies from zero to infinity D -1 varies from 0.59 to 0.5. In two dimensions v(0) has been estimated to be [6] 3/4 and ~(0) = 1. The exact solution for the Ising model gives v(l) = 1; the value of (1), however, is not known. Along the line of critical points for n = 2, D -1 can be found [20] . It [16] .
One also sees from such an argument that the same behaviour is to be expected for the Hausdorff dimension of a very large ring in equilibrium with rings of all sizes, and holds very close to the transition temperature both above and below the transition temperature, that is, both in the presence and absence of large chains.
To the best of our knowledge, this is the first time that the fractal dimension of a polymer has been shown to depend upon a parameter (n) different from the spatial dimension [21] . As is the case for the spatial dimensionality, however, it appears likely that the physically significant values of the parameters n are discrete and integers.
